The fur gene from Klebsiella pneumoniae: characterization, genomic organization and phylogenetic analysis.
The Fur (ferric uptake regulator) protein controls the expression of a number of bacterial virulence determinants including those involved in iron uptake. The fur gene was cloned and characterized from Klebsiella pneumoniae. The gene is preceded by a single autoregulated promoter whose -10 region overlaps the putative Fur binding site. The autoregulated nature of the K. pneumoniae fur gene and functionality of the encoded Fur repressor were tested in Fur titration and complementation assays. A partial open reading frame upstream from the fur gene was identified as a flavodoxin (fldA) gene. An open reading frame located 50 bases downstream from the fur stop codon appears to be a truncated citA gene that, if functional, would encode only the carboxy terminus of a citrate utilization protein. The fldA-fur arrangement is also present in Escherichia coli. However, the fur-citA arrangement found in K. pneumoniae is novel. It appears that the chromosomal region downstream from the fur gene is unstable and, thus, variable even in closely related bacterial lineages. To assess of the ability of the Fur protein sequence to reflect organismal phylogeny, the Fur protein tree was compared to the tree of 16S rRNA (ribosomal RNA). The Fur dataset comprises almost an order of magnitude fewer characters than the 16S rRNA but is nonetheless able to track the phylogenetic signal reasonably well, suggesting that the fur gene, like the 16S rDNA, may not be subject to horizontal gene transfer in these bacteria.